Europaisches Patentamt 




(g) 0M)t European Patent Office 

Office europ^en des brevets ^ Publication number : 0 359 541 B1 



EUROPEAN PATENT SPECIFICATION 



fis) Date of publication of patent specification : @ InL CI.* : G11 B 7/00 

14.12.94 Bulletin 94/50 

@ Application number : 89309282.5 

@) Date of filing : 13.09.89 



@) OpticaLdisli playback apparatus, method of optical-disk playback and combined memory medium. 



6o) Priority: 14.09.88 JP 230413/88 
29.03.89 JP 78842/89 



Date of publication of application ; 
21.03.90 Bulletin 90/12 , 



@ Publication of the grant of tiie patent : 
14.12.94 Bulletin 94/50 



@ Designated Contracting States : 
DE FR GB NL 



@) References cited : 
WO-A-83/02839 
WO-A-86/04720 
GB-A- 2 201 028 
US-A- 4 481 412 



Proprietor : MATSUSHITA ELECTRIC 
INDUSTRIAL CO.. LTD. 
1006, Oaza Kadoma 
Kadoma-shi, Osaka-fu, 571 (JP) 



m 



in 

CO 



0. 

Ul 



@ Inventor : Arii, Kouji 

25-A-203, Hiyoshidai Shichibancho 
Takatsuki-shi (JP) 
Inventor : Maeda, Tetsuo 
11-15, Takayanagi-6-chome 
Neyagawa-shi (JP) 
Inventor : Tomimoto, Tetsuo 
2-17, Kasuga-3-chome 
Ibaraki-shl (JP) 
Inventor ; Akiyama, Ryo 
47-1(210), Higashiyama-1-chome 
Hirakata^hi (JP) 



^ Representative : Votler, Sidney David et al 
^ CARPMAELS & RANSFORD 

43, Bloomsbury Square 

London WC1A 2RA (GB) 



Note 



ixuie . Within nine months from the publication of the mention of the gran of ttie European Pf ©"t fjiV 
oerson may give notice to the European Patent OfTice of opposition to the European patent granted. 
Noti^ oToppcIsition shall be filed in a vmtten reasoned statement It shall not be deemed to have been 
filed until the opposition fee has been paid (Art. 99(1) European patent convention). 



Jouve. 18. rue SainVDenb. 75001 PARIS 



1 



EP 0 359 541 B1 



2 



Description 

BACKGROUND OF THE INVENTION 

This invention is related to an optical-disk play- 
back apparatus capable of selective playback of de- 
sired informations from an optical-disk on which infor- 
mations are prerecorded. As the utilization of optical- 
disks such as the compact-disc and laser-disk on 
which video and audio informations are recorded be- 
came wide spread recently, demands for higher de- 
grees of usage such as the random access functions 
are increasing beside the requirements for higher pic- 
ture and audk) qualities. However, instead of compli- 
cated conventional search methods using ten-keys 
and search buttons, a simpler and more convenient 
search method operable by any operator is consid- 
ered essential. 

As one of such search methods, an interactive 
video training system with barcode disdosed by US- 
A- 4.481,412 had been known. In this system, video- 
disks on which various training materials are record- 
ed, are used together with a content table identifying 
the titles of training material and the workl>ook carry- 
ing barcodes of said titles. This system consists of a 
barcode reader to read the barcode, video-disk player 
to play the training material recorded in said video- 
disk, and a microcontroller to control the video-disk 
player according to the input from the barcode reader. 
The operator can inform the type of desired informa- 
tion to said system by reading the barcode printed in 
the workbook. The microcontroller interprets the input 
barcodes and outputs a control signal to the video- 
disk player to output desired informations. The video- 
disk, upon receiving said control signal, outputs the 
desired informations. By using this system, the oper- 
ator can retrieve the desired informations from said 
video-disk simply by tracing the printed barcode by a 
barcode reader. 

However, this system includes the problems de- 
scribed in the following. First of all. since the video- 
disk operations corresponding to each of barcodes is 
determined by the microcontroller incorporated in the 
system, the types of function attainable by the bar- 
code are set unchangeable at its designing stage. For 
example, if a barcode was assigned to reproduce a 
specific section of video-disk, this barcode can not be 
assigned to reproduce nrwre than one section of vid- 
eo-disk if it was desired at a later stage. Furthermore, 
since the video-disk operatk>n corresponding to each 
barcode is determined by the microcontroller, the mi- 
crocontroller designed to meet with one video-disk is 
unable to meet to the other video-disks depending on 
the cases. For example, a video-disk on which numer- 
ous training rnaterials recorded in an unit of one min- 
ute is incompatible with vWeo-disks on which training 
materials are prepared in an unit of 30 seconds. 
Therefore, the barcode has to be prepared universal 



in order to t)e able to meet with various types of video- 
disk and workbook, and for this, complicated and 
troublesome operations for retrieving a desired infor- 
mation become essential. 
5 Moreover, if various video-disk functions com- 

mon throughout these various video-disk systems 
such as the starting of play, pause, search, eta are 
attempted to standardized in terms of barcode sys- 
tem, one of these function barcodes has t£> be read 
10 first and then the barcodes for the information has to 
be read in every playback operation, making the op- 
eration more complicated. Furthermore, if barcodes 
capable to meet with entire possible sets of functions 
corresponding to plural video-disks and workbooks 
15 were attempted to prepare, the numbers of possible 
functions would be almost infinite, and so the nunv 
bers of barcodes also which are impossible to realize. 
Further, the microcontroller and its software de- 
signed for each barcode system has to be replaced 
20 every time when the type of video-disks and their as- 
sociated workbooks are altered, and this is nearly an 
impossible task to carry out 

In addition to above, since the conversion of bar- 
code to a control information signal by a microcontrol- 
25 ler is independent of informations recorded on a vid- 
eo-disk, troubles v«>uld be happen when a correspon- 
dence is not established between barcode and video- 
disk. For example, a video-disk with no conrespon- 
dence to a bar code were inserted in a video-player 
30 to which a wrong instruction read by bar code-reader 
were given by mistake, an access to a non-recorded 
section on the disk, or an access to video or audio in- 
formations undesired by the operator might take 
place. 

35 WO-A-86.04720 discloses an optical-disk play- 

back apparatus in which access to a complete data 
base stored on disk is limited to portions of the data 
base to which individual users are entitled by provi- 
sion of a bar code on the disk. WO-A-83.02839 dis- 

40 doses an automated interactive system which uses a 
video disk, a display and a control panel allowing a 
user to input named commands to perform programs 
and retrieve information on the disk. 

45 SUMNAARY OF THE INVENTION 

The purpose of this invention is to solve the kind 
of problems described above with reference to US-A- 
448142, i.e. to realize a flexible optical-disk playback 

50 apparatus of which functions attainable by each of 
codes are not initially determined at its original de- 
signing stage, yet attaining complicated functions by 
tracing said codes by storing the control programs de- 
fining the operations of optical-disk playback appara- 

55 tus corresponding to each of codes (such as those 
bar codes printed on the printed natters). Further- 
more, by establishing a one to one correspondence 
between the code and optical-disk, mistakes which 
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might happen by an unmatched combination of opti- 
cal-disk and code, can be prevented. 

The invention provides a system, a method and 
a combination of an optical disk and barcode memory 
medium as defined in Claims 1, 2 and 3 respectively, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a block diagram of an embodi- 
ment of optical disk playback apparatus of this in- 
vention, 

Figure 2 shows a detailed block diagram of the 
same embodiment shown in Figure 1; 
Figure 3 shows a cross-section of optical disk; 
Figure 4A shows a schematic diagram of frame 
for optical disk; 

Figure 4B shows a schematic diagram of sub-co- 
de frame; 

Figure 4C shows a schematic diagram of optical 
disk pack; 

Figure 5 A is a schematic of plural control pro- 
grams; 

Figure 58 is a schematic of a control program; 
Figure 5C is a schematic of compound command; 
Figure 5D is a schematic of control commands; 
Figure 5E is a schematic of control programs stor- 
ed in the pack; 

Figure 6A shows a spread of book on which bar- 
codes of a first emt>odiment are printed; 
Figure 6B shows a structure of program informa- 
tion stored in the optical disk of the first embodi- 
ment; 

Figure 6C shows a spread of book on which bar- 
codes of a second embodiment are printed; 
Figure 6D shows a structure of program informa- 
tions stored in the optical-disk of the second enr>- 
bodiment; 

Figure 7A shows a schematic diagram of data re- 
corded in a fonm of barcode; 
Figure 7B shows a l>arcode module correlations; 
Figure 8 is a flowchart shoving the operations of 
control unit of the first emtx)diment; and 
Figure 9 is a flowchart showing the operations of 
control unit of the second embodiment 

DESCRIPTION OF THE PREFERRED 
"'lEMBODIMENTS 

The explanations on this optical-disk playback 
apparatus, the method of optical-disk playback and 
the combined recording medium are now described 
referring those drawings showing a first embodiment 
of the invention. This is an embodiment of which opt- 
ical-disk apparatus control program is consisted of 
combined plural fixed fundamental commands enrv 
ployed by conventional optical-disk playback appara- 
tus. 

Fig. 1 shows a block diagram of optical-disk play- 



back apparatus of the present invention where the nu- 
meral 1 is an optical-disk. 2 is a playback unit. 3 is an 
extract unit 4 is a memory unit. 5 is a control unit. 6 
is a processing output unit. 7 is a barcode reading 
5 unit, and 8 is a barcode memory medium. 

The explanation for the optical-disk playback ap- 
paratus thus constituted is now described in the fol- 
lowing. A plurality of control programs defining the op- 
erations of optical-disk playback apparatus fs record- 
to ed on the optical-disk 1, and the barcodes defining 
the operattons of sakJ optical-disk playback appara- 
tus are printed on a barcode memory nnedium. 

When an optical-disk 1 fe set In this optical-disk 
playback apparatus, said control unit 5 derives an in- 
15 struction to said playback unit 2 to playback the re- 
cording on an Instructed location by means of plural 
control progranns recorded on the optical-disk 1. 
Upon receiving said instruction, the playback unit 2 
plays back the recording on said instructed location 
20 on the optical-disk 1 , and the played back signal con- 
taining plural control programs are transferred to the 
extraction unit 3 where the extraction of plural control 
programs out of played back signal is carried out for 
storing these in the memory unit 4. 
25 At this condition, the optical-disk playback appa- 

ratus becomes a condition where the barcodes cor- 
responding to said optical-disk set in the apparatus 
and recorded on the barcode recording medium, can 
be interpreted, and the playback of optical-disk 1 be- 
30 comes possible by the barcode instruction made by 
an operator. 

The followings are the explanation for the con- 
crete constituting elements of instructions, and this is 
begun with the data format of optical-disk 1. In this 
35 embodiment of optical-disk, a laser vision disk (here- 
inafter, this Is called as LV) on whteh audio and video 
informations are recorded is exemplified, and further- 
more, a CAV laser disk of a constant rotating speed 
of 1800 rpm type among CAV and CLV type laser 
40 disks are explained here. 

Analog video signals as the video information 
and both analog and digital audio signals as the audk> 
information are recorded on said LV. The analog video 
signal is an NTSC video signal of which synchronizing 
45 chip is damped at 7.6 MHz, its white peak is set at 9.3 
MHz. and it is FM modulated with its pedestal level set 
at 8 MHz. The analog audio signal of two channels are 
FM modulated at 2.3 and 2.8 MHz respectively. The 
band of digital audio signal is limited t>elow 2 MHz af- 
50 ter EFM (Eight-to Fourteen) nK>dulation of it is con- 
ducted. The EFM modulated digital audio signal. FM 
modulated analog video signal and FM modulated 
analog audio signals are frequency-division multi- 
plexed for recording. 
55 The digital audio signal is recorded by using a for- 

mat same as the one used for the compact-disc (or 
CD) which is an optical disk on which only digital au- 
dio signal is recorded. 
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In this embodiment the recording of plural con- 
trol progranns is made by time-division multiplexing 
on the sub-channel, and this, in turn, is to be recorded 
on the main channel for digital audio signals. 

The digital audio data format for the optical-disk 
1 on which said plural control programs are to be re- 
corded is now explained referring Figs. 3 and 4. Fig. 
3 is a cross-section of optical-disk 1 showing its con- 
struction. The center hole, lead-in part 31 , the analog 
audio, digital audio signals, and program area 32 on 
which frequency multiplexed analog video signal is 
recorded, and a lead-out area 33 showing the end of 
disk are arranged on the optical-disk from the disk 
center toward the outer rim. A schematic of digital au- 
dio signal to be recorded on the optical-disk 1 is 
shown in Fig. 4 were Fig. 4A shows a schematic of 
frame which is a minimum recording unit. Fig. 4B 
shows a schematic of sub-code frame, and Fig. 4C 
shows a schematic of pack. 

The digital audio data is recorded on the disk at 
a rate of 7350 per second in an unit of frame shown 
in Fig. 4A. The unit frame consists of a sub-channel 
memory part 42 of one byte, main channel memory 
part 43 of 32 bytes, and a frame synchronization part 
41. 

The two channel audio data quantized by a sam- 
pling frequency of 44.1 kHz and quantization bit num- 
ber of 16 bits are divided in every 24 byte as the main 
data before being recorded on the main channel 
memory part 43 together with the 8 byte error detect- 
ing and correcting code. A sut>-data called sub-code 
of one byte is recorded on the sub-channel memory 
part 42. and each bit of said sub-code of one byte cor- 
responds to the respective channels named P. Q. R, 
S, T, U. V. and W channels. This means that there ex- 
ist eight sub-channels in the sub-channel memory 
part 42. 

The sub-code frame is thus constituted in the 
sub-channel memory part 42 by the continuous 98 
frames which is shown in Fig. 4B. The sub-code 
frame synchronization part 44 is constituted by the 
sub-channel memory part 42 corresponding to first 
two frames, and the sub-channels of P to W channels 
are recorded in the sub-channel memory part 42 cor- 
responding to the rest of 96 frames. 

The six sub-channels from R to W channels 
(hereinafter, it is called as R - W channels) are inte- 
gratedly dealt Sue bits of R - W channels are called 
symbol, and 96 symbol units constitute a packet 

Plural control programs are recorded in the pack- 
ets locating in the R - W channels, and by allocating 
the lead-in part 31 for a physical part on which the 
control programs are to be recorded, said plural con- 
trol programs can be read before the playback of pro- 
gram part 32 of optical disk 1 is started. One packet 
is divided into 24 symbols, and packs 47, 48. 49, 410 
are constituted of 24 symbols. 

Fig. 4C shows a schematic diagram of pack conr>- 



prised of the command part 411 of one symlwl. in- 
struction part 412 of one symbol, parity part 413 of 
two symbols, user-data part 414 of 16 symbols, and 
the parity part 41 5 of four symbols which are arranged 
5 from the top. The command part 411 is for defining 
the contents of recording within symbol, and the up- 
per three bits In the command part are called mode 
bits, and the lower three bits are called item bits. The 
mode 0 (000) and item 0 (000) are called 0 mode, and 
10 all the symtxjis within the pack are Os. The most of 
conventional disks employs this mode. The nK>de 7 
(111), item 0 (000) are defined to as the user mode 
which is used In the present embodiment That is, the 
control programs are recorded in the pack of which 
15 command part takes the mode 7. 

The instruction part 412 is used as an identifier 
for the control programs recorded in the pack. The 
lower first bit of instruction part 412 is assigned to the 
initiation bit and the second bit is assigned to the ter- 
20 mination bit That is. 1 (000001) is recorded in the in- 
struction part 412 of the first pack on which plural 
control programs are recorded, and 2 (000010) is re- 
corded in the instructran part 412 of the last pack at 
which the recording of plural control programs is ter- 
25 minated. 0 (000000) is recorded in the instrunction 
part 412 except those in the first and last packets. 

If the recording of plural control programs are 
completed within one pack. 3 (000011) which gives 1s 
for both the initiation bit and termination bit is record- 
30 ed in the instruction part 412 of corresponding pack. 
The data to be recorded in the pack are dealt in an unit 
of byte of 8 bits, and the data of 12 bytes are recorded 
in one pack. 

As for the format of plural control programs, ex- 

35 planations are now given referring Fig. 5 wherein Fig. 
5A gives a schematic diagram of plural control pro- 
grams to be recorded. Fig. 5B shows a schematic of 
control program. Fig. 5C is a schematic of compound 
command, and Fig. 5E gives a schenr^tic diagram 

40 showing an example of control programs recorded in 
the user data part 414. 

The plural control programs are provided with a 
format shown in Fig. 5A, and each control program is 
divided by a SYNC code (11111111) of one byte, and 

45 the termination of control program is manifested by a 
train of recording of separator codes in the SYNC 
code: A disk ID code is recorded in the top control pro- 
gram, and the operation codes and their correspond- 
ing compound codes are recorded in the control pro- 

50 grants other than the top control program. 

The ID and operation codes are explained in the 
following referring Fig. 58. The disk ID code is con- 
sisted of two bytes, and disk proper unique numerals 
are allocated for this. This code corresponds to the 

55 disk ID code in the barcode printed on barcode menr>- 
ory medium. This disk ID code is utilized to establish 
a proper correspondence between optical disk 1 
which is a combined memory medium and barcode 
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memory medium 8. 

When the barcodes of memory medium which 
lack of correspondence to the optical disk 1 set in the 
optical disk playback apparatus are read, the play- 
back apparatus excludes erratic operations, and 
warns the wrong combination of optical disk 1 and 
barcode memory medium 8. 

The operation code consists of two bytes which 
correspond to the operation code recorded in the bar- 
code. When a barcode is read out of said barcode 
memory medium 8, a control program having an op- 
eration code corresponding to the operation code re- 
corded in said barcode is selected, and the compound 
command contained in the selected control program 
is executed. 

As shown in Fig. 5C, the compound command 
consists of more than one control commands each of 
which is partitioned by a separator code of one byte. 
As shown in Fig. 5D, the control command consists 
essentially of a control code of one byte and a suc- 
ceeding attribute code of one byte. Some of the con- 
trol command possesses additional one or two frame 
codes succeeding to above mentioned attribute code, 
and these control conrunands define the control oper- 
ations of minimum unit for playback apparatus. 

The control codes are allocated for the playback 
operations of optical disk playback apparatus, or 
more concretely, it is assigned for the commands for 
playback starting, playback ending, pause, search, 
multi-speed playback, etc. The detail of attribute 
codes is prepared for each control code, and the op- 
erations to be executed accompanying to the execu- 
tion of control code are defined. For example, those 
are consisted of the designation of audio channel, 
ON/OFF of audio output, ON/OFF of video output, etc. 

The playback speed is also defined by the attri- 
bute code conrwnanding multi-speed playtxack. A 
frame number which gives the address of analog vid- 
eo signal for the optica! disk 1 is recorded in the frame 
code, and the recording of said frame number is con- 
ducted at an accuracy of 1/30 second in the optical 
disk 1 , and the required number of frame codes is dif- 
ferent depending on the type of control code. For ex- 
ample, if the control code is a playback command, 
two frame code types including the playback starting 
frame code and playback ending frame code are re- 
corded, if the control code is a search command, one 
type of frame code aimed for conducting the search 
is recorded, and If the control code is a control oper- 
ation which does not require frame code such as the 
playback ending command, the frame code is not re- 
corded. 

The above descril>ed plural control programs are 
divided into 12 bytes units from its top. and those are 
recorded in the user data part 414 in the pack. This is 
shown in Fig. 5E in various code levels. 

The barcode memory medium 8 on which the bar- 
codes are recorded is explained now referring Fig. 6A 



and Fig. 6B. and the present explanation is made tak- 
ing an example for a case where said barcode mem- 
ory medium 8 is an anin^l encyclopedia. Fig. 6A 
shows a spread of one page of said animal encydo- 
5 pedia. Fig. SB is a construction of program informa- 
tions recorded in an optical disk 1 together with its 
frame numbers. Said barcode memory medium 8 is 
an aninnal encyclopedia, and Fig. 6A shows a page 
spread showing lion. The numerals 61 and-62 desig- 
10 nate the barcodes wherein the ID and operating 
codes are recorded. 

The disk ID code is a unique numbers specifying 
the correspondence between barcode memory me- 
dium 8 and optical-disk 1. The operation code is the 
15 numbers to specify a particular operation program 
anr>ong plural control programs recorded in the opth 
cal-disk 1. 61 is the barcode instructing the playback 
of "outline of lion", and 62 is the barcode instructing 
the playback of "short highlight" by which the outline 
20 of lion is played back within a period shorter than that 
of 61. The optical-disk frame numbers of each pro- 
gram informations instructing the playback by the 
barcodes 61 and 62 are shown in Fig. 6B. The content 
of "outline of lion" indicated by the barcode 61 is re- 
25 corded in the frame numbered from a to a+900. The 
content of "short highlight" indicated by the barcode 
62 is excerpted from the program informations for the 
"outline of lion", and is recorded in the four frames 
each numbered by the numbers of a to a+100, a+300 
30 to a+400, a+500 to a+600; and a+700 to a+800 re- 
spectively. The control programs selected by the op- 
eration code recorded in the optical-disk are defined 
as follows in the examples of "outline of lion" and 
"short highlight". 
35 The operating code expressed by the barcode 61 

is defined by a compound command consisting in one 
control command reproducing the frame number a to 
a+900 among corresponding control progran>s. and 
the operation code expressed by the t>arcode 62 is 
40 defined by a compound command consisting of four 
control commands reproducing the frames with 
frame numbers of a to a+1 00, a+300 to a+400. a+500 
to a+600, and a+700 to a+800 respectively among 
corresponding control programs. 
45 The playback command instructed by the bar- 

code 62 is far more complicated than that instructed 
by the barcode 61. However, the barcode 62 of which 
anxHjnt of information is same as that of barcode 61 , 
can execute the operations far more complicated than 
so that of barcode 61 by giving the operatton codes by 
means of barcodes and by recording the correspond- 
ing control programs on the optical-disk. 

The formats of ID and operation codes recorded 
in tenns of barcode are explained in the next by refer- 
55 ring Figs. 7A and 7B, Fig. 7A shows a schematic dia- 
gram of data recorded in a barcode form, and Fig. 7B 
shows a barcode module correlationship showing 
correlationship between the number indicated by 
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each character and the module having a barcode pat- 
tern corresponding to a character. The barcode em- 
ployed is a barcode taking an account of the standard 
of UPC code. The Ijarcode employed in this embodi- 
ment consists of 12 characters along the UPC stan- 
dard code, and each character consists of 7 modules 
as shown by Fig. 7B. 

The module represents the black bar by 1 and 
white by 0. and any one character is represented by 
a combination of 7 modules in the decimal system us- 
ing numerals 0 to 9. The first character is assigned for 
the character number, the characters from the second 
to sixth are assigned for the disk ID codes, the char- 
acters from the seventh to eleventh are assigned for 
the operation codes, and the 12th character is utilized 
as the check digit 

The disk ID codes are unique numbers deter- 
mined by the disk software such as the animal, hu- 
man, or plant encyclopedia, and is used for preventing 
wrong combinattons between barcode memory me- 
dium 8 and optical-disk 1. The operation code is a 
code necessary to select one particular program out 
of plural control programs recorded on the optical- 
disk 1. The check digit is for the detectton of error 
which might happen at the barcode scanning. 

The details and operations of elements constitut- 
ing the optical-disk playback apparatus are explained 
below by referring Figs. 1, 2, and 8. Fig. 1 is a block 
diagram showing the functions of optical-disk play- 
back apparatus, and its details are given in Fig. 2. Fig. 
8 is a flowchart showing the operation of control unit 
5. The playback unit 2 consists of a pick-up 20, pre- 
amplifier 21, address decoder 22. motor 23, and a 
controller 24. 

The individual operation of each constituting ele- 
ment of playback unit 2 is given in the following. The 
pick-up 20 projects laser light on the optical-disk for 
retrieving the information recorded therein as the 
playback signal d1 which is amplified and output by 
the preamplifier 21. The nrK>tor 23 is to drive the opt- 
ical-disk 1. The demodulated video playback signal 
d11 is input to the address decoder 22 for extracting 
and output the frame number information d40 which 
is an address information of optical-disk 1 recorded 
superposed on the video playback signal d11. The 
controller 24 consists in an one-chip microcomputer. 
The spindle servo is applied to the motor 23 according 
to both the frame number information output from the 
address decoder 22 and the control information d32 
output from the contrd unit 5. and the tracking servo 
and focus servo are applied to the pick-up 20 which 
is traversed for the playback of optical-disk 1. 

Explanattons are now given to the above descri- 
bed constitution of playback unit 2 which plays back 
the designated part of optical-disk 1 by the control in- 
formation d32 derived from the control unit 5. The anv 
piified playback signal d2 is output from the pream- 
plifier 21. and the detection of assigned location on 



the disk is conducted by detecting the frame number 
contained In the analog video signal d11. 

As shown in Fig. 2. the extraction unit 3 is consti- 
tuted of MTF25, LPF26. LPF27, BPF28, BPF29, 
5 BPF210. data-slicer 211, EFM demodulating circuit 
212, selector 213, and a data decoder 214. The indh 
vkJual functions of the elements constituting said ex- 
traction unit 3 are as follows. MTF25 Is for the MTF 
(modulation-transfer-functton) compensatfon. and it 
10 controls the gain of AGC (automatic gain control) cir- 
cuit for compensating the difference of amplitudes of 
playback signal d2 which takes place between the 
outer and inner rims of optical-disk. 

The LPFs 26 and 27 are the low-pass filters, 
15 LPF27 is to pass the frequency components below 3 
MHz for removing the analog-video signal out of play- 
back signal d3. LPF26 is to pass the frequency com- 
ponents below 2 MHz for removing the signal compo- 
nents other than the digital audio components out of 
20 playback signal d2. The BPFs 28, 29. and 210 are 
band-pass filters, and BPF29 is to pass the frequency 
components within 2.3 MHz±100KHz, and BPF 210 is 
for 2.8 MHz±100KHz for obtaining two channel ana- 
log audio components d6 and analog audio compo- 
25 nent d7 respectively. BPF28 is to pass the frequency 
components within 3.5 to 15 MHz for obtaining the 
analog video signal component d5. The data-slicer 
211 is to obtain the binary expression of playback sig- 
nal d14. 

30 The EFM demodulator 212 conducts EFM (eight 

to fourteen demodulation) after the synchronism de- 
tection of input signal d15 in binary expression for 
transforming it into a digital data train d16 which is 
further input to the selector 21 3 where it is divided into 
35 the time-divisioned main channel data d17 and the 
sutHChannel data d38 for output 

The sub-channel data d37 is input to the data- 
decoder 214 where the synchronism and error detec- 
tions and error correction of R - W channels are car- 
40 ried out Furthermore, considering the command and 
instruction data for each pack, it outputs plural control 
programs recorded in the user data part 414 in the 
pack where the termination bit is indicated among the 
packs which show the starting bit of instruction data 
45 and its command data takes the mode 7 and item 0. 

The operations of extract unit 3 constituted as 
at>ove are now explained in the following. The play- 
back signal d2 from the playt>ack unit 2 is input to the 
extraction unit 3 where the analog video component 
50 is extracted through MTF25 and BPF28, and two 
channel analog audio components are extracted 
through MTF25, LPF27, BPF29 and BPF210. and the 
digital audio component is extracted through LPF26 
for output Said analog vWeo component d5, two 
55 channel analog audio comp>onents dS and d7 are out- 
put directly from the extract unit 3. 

The digital audio component d14 is transformed 
into its binary expression in the data-slicer 211, and 
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is demodulated into a digital data train d16 by the 
EFM demodulating circuit 212. This data train d16 is 
further divided into a main channel d17 and sut>-chan- 
nel data d37 in the selector 213 for the output The 
main channel data d17 among the digital data train 
d16 is directly output from the extract unit 3. Plural 
control programs are extracted from the sut>-channel 
data d37 among the digital data train d16 in the data- 
decoder 214, and these extracted plural control pro- 
grants are output out of the extract unit 3. 

As shown in Fig. 2, the processing output unit 6 
consists of the FM demodulating circuits 215, 216, 
217. de-emphasis circuits 218. 219. 220. SW blocks 
225. 226, 227. EDC ECC circuit 221, D/A 222. and 
LPFs 223 and 224. The followings are the explanation 
for the individual elements constituting the process- 
ing output unit 6. 

The FM demodulating circuits 215, 216. and 217 
conduct the frequency demodulation of input signals 
d5, d6 and d7. The de-emphasis circuits 218, 219. 
and 220 conduct the reduction of noise produced by 
said modulation and demodulation. The EDC-ECC 
circuit 221 conducts the en-or detection and correc- 
tion process on the main channel data d17. and it out- 
puts 16 bit digital audio data d18. D/A 222 conducts 
the digital to analog conversion. LPFs 223 and 224 
pass through the audio components below 20 KHz of 
input signals d19 and d20 respectively. SW blocks 
225, 226. and 227 are switches, and operate the 
ON/OFF of output according to the control signals 
d23, d24, and d25 derived from the control unit 5. 

The operations of said processing output unit 6 of 
above described constitution are now explained be- 
low. The processing output unit 6 conducts the signal 
processing shown below on the playback signal conv 
ponents other than the control progranns. As for the 
analog video component d5, it is demodulated by the 
FM demodulating circuit 215, and its noise reduction 
processing is conducted in the de-emphasis circuit 
218 before it is externally output as an analog video 
signal through the SW block 225. 

The two channel analog audio components d6 
and d7 are demodulated by the FM demodulating cir- 
cuit 216 and 217 respectively, and their noises are re- 
duced in the de-emphasis circuits 219 and 220 re- 
spectively before these are externally output as ana- 
log audio signals through the SW block 226. 

As for the main channel data d17. the error detec- 
tion and correction process is conducted on it in the 
EDC-ECC circuit, and the digital to analog conversion 
of it is conducted in the D/A 222 for converting it to two 
channel analog audio signals d19 and d20 of which 
high-band noises are reduced through LPFs 223 and 
224 before these are output Furthermore, the SW 
block 225 conducts the analog video signal ON/OFF. 
the SW block 226 conducts the analog audio signal 
ON/OFF, and the SW block 227 conducts the 
ON/OFF of analog audio signal output played back 



from digital audio data recorded on the optical-disk. 
These ON/OFF controls are conducted obeying the 
instructions gh^en by the control unit 5. 

The constituting elements of barcode read unit 7 
5 and the operation of this is then explained in the fol- 
lowing. The light emitted from a light emitting diode 
housed in the barcode sensor 234 is projected on the 
printed barcode to obtain its reflectran which is de- 
tected by a light detecting device where the barcode 
10 stripe pattern is transformed into light intensity vari- 
ations which are eventually transformed into electri- 
cal signals of barcode for output 

The electrical output signal from the barcode 
sensor 234 is amplified by the digitizer 235, and is 
15 converted into a digital signal d34 in reference of a 
threshold value. Said digital signal d34 output from 
the digitizer 235 is converted into the binary ID and 
the operation codes, and the error detection and cor- 
rectton are conducted thereon. These are stored in 
20 the register 237 if these are found normal. 

The memory unit 4 is a random access memory 
(RAM. hereafter), and is connected to the internal bus 
d30 of control unit 5 for storing the plural control pro- 
grams derived from the extract unit 3 through the in- 
25 put buffer 229. As shown in Fig. 2, the control unit 5 
consists of a micro-processor 232. ROM 228. input 
buffers 229 and 230, I/O buffer 231, and the output 
latch 233 connected through a bus line. 

The following is an explanation for the individual 
. 30 constituting elements of control unit 5. The micropro- 
cessor 232 is an 8 bit microprocessor. ROM 228 is a 
read-only memory connected to the internal bus d30, 
and the executing programs being executed by said 
microprocessor are stored therein. 
35 The input buffers 229 and 230 constitute a par- 

allel port connected to the internal bus d30. and exe- 
cute the buffering of Input data. The I/O buffer 231 is 
a serial port, and is connected to the internal bus d30 
for conducting the buffering of I/O data. The I/O buffer 
40 231 conducts a parallel to serial conversion (P.S. con- 
version, hereafter) of the control information trans- 
mitted from the microprocessor 232 to the controller 
24. and conducts a serial to parallel conversion (S/P 
conversion, hereafter) of the status information sent 
45 from the controller 24 to the microprocessor 232. The 
output latch 233 is an 8 bit output latch connected to 
the internal bus d30. and uses only the upper three 
b'lts. 

The operatk>ns of control units 5 thus constituted 
50 are now explained in the following. When an optical- 
disk 1 is set In the playback apparatus, the micropro- 
cessor 232 supplies a control infomiation to initiate 
the playback from the lead-in part 31 through the buf- 
fer 231. When the plural control programs extracted 
55 from the extract unit 3 is given to the control unit 5 
through the data decoder 214. the microprocessor 
232 transmits the control program to the memory unit 
4 through the input buffer 229 and the internal bus 
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d30. 

On the other hand, when the barcode is read in 
the barcode read unit 7, the microprocessor 232 
reads out the operation codes stored in the register 
237 in the barcode read unit 7 and the ID codes 
through the input buffer 230. Since these codes are 
of BCD code, the microprocessor 232 converts these 
into the corresponding binary code of 16 bits. 

The microprocessor 232 then compares the con- 
verted disk ID codes to the disk ID codes stored in the 
memory unit 4. If a discrepancy is found between 
these two, the microprocessor 232 cancels the input 
made by said barcode, and if these are coincided, the 
corresponding control programs are read from the 
plural control programs stored in the memory unit 4. 
and the compounds command def ined by said control 
programs are sequentially executed. Saying in a more 
concrete form, the control infomriation d32 is output 
through I/O buffer 231 for the playback unit 2, and the 
control signals d23. d24. and d25 which instruct 
ON/OFF to each corresponding switch blocks through 
the output latch 233 for the processing output unit 6. 

The operation of optical-disk playback apparatus 
on this embodiment comprised of an optical-disk 1. 
playback unit 2, extract unit 3. memory unit 4. control 
unit 5. processing output unit 6. barcode read unit 7, 
and barcode memory medium 8. is now explained in 
the following. 

The playback unit 2, upon detecting the setting of 
optical-disk 1 in the playback apparatus by an optical- 
disk detector which is not shown, informs this as a sta- 
tus infonmation to the control unit 5 through the signal 
line 32, The control unit 5 outputs a control connmand 
to instruct the playback of lead-in part 31 of optical- 
disk 1 to the playback unit 2 which starts the playback 
of optical-disk 1. 

Since no meaningful audio and video informa- 
tions are recorded in the lead-in part 31 . the video and 
audio informations are muted in the processing output 
unit 6. Since a plurality of control programs are re- 
corded in the digital audio data sub-channel which is 
reproduced in the lead-in part 31. said plural control 
programs are extracted from the playback signal by 
means of the extract unit 3. and this is transferred to 
the memory unit 4 by means of the control unit 5, and 
stored therein. 

At the point of read-out ending of control pro- 
gram, the program area 32 is played back under the 
instruction made by the control unit 5, and predeter- 
mined processings are conducted for each of play- 
back signals in the processing output unit 6. for pro- 
ducing output audio and video informations. 

In this playback, the explanations for the optical- 
disk software which is an animal encyclopedia, and 
the video and audio infomriations giving the. instruc- 
tions for operating said playback unit by barcodes, are 
given. At the ending of operation instruction, the play- 
back apparatus is pasued. and turned into a waiting 



condition for another barcode input by the user. Thus, 
at this condition, the barcodes recorded in the bar- 
code memory medium 8, and consistent with the opt- 
ical disk 1 set in the optical-disk playback apparatus. 

5 become executable. That is. the playback of optical- 
disk 1 becomes controllable by the barcode conrv 
mands made by the user. 

When a user, as he is looking into a barcode 
memory medium 8 which is an animal encyclopedia. 

10 traces the barcode printed on a side of explanations 
by a barcode reading unit 7, the traced barcode is 
transformed into an ID code and operation code in the 
barcode reading unit 7, and these are transmitted to 
the control unit 5. 

15 These ID code and operation code are compared 

with the stored disk ID code and control program in 
the control unit 5. and if these made a discrepancy, 
the cancellation of barcode input Is conducted, and a 
program information for error processing at the opti- 

20 cal-disk 1 . e.g., a message telling "this disk is an an- 
imal encyclopedia, please input the correct barcode" 
is sent to the playback unit 2 which displays this mes- 
sage. 

When a coincidence of both disk ID codes is ol>- 
25 tained. the control unit 5 retrieves the control program 
corresponding to the operation code out of plural con- 
trol programs, and executes the compound command 
of control programs having a corresponding opera- 
tion code. The execution of compound command is 
30 performed by the sequential executions of control 
commands constituting said compound command. 
The control unit 5, as it executes said control conrv 
mands. outputs control informations to the playback 
unit 2 if it is a control operation to the playback unit 
35 2, and outputs control informations to the processing 
output unit 6 if it is a control operation to the process- 
ing output unit 6. 

The playback unit 2 received the control informa- 
tion, plays back the optical-disk 1 according to said 
40 control information, and processing output unit 6 
turns ON/OFF of video and audio informations ac- 
cording to the input control information. 

In an example of barcode 62. the operation code 
and disk ID code are read by the barcode reading unit 
45 7. and these codes are transferred to the control unit 
5 where the received operation and disk ID codes are 
compared with the stored disk ID codes for the coin- 
cidence, and reproduces error processing program if 
any discrepancies were found. If a coincidence be- 
50 tween these two ID codes is found, control programs 
corresponding to the operation codes read by bar- 
code reader is retrieved from plural control programs 
stored in the memory unit 4 by the control unit 5. 
The compound command to be stored in the con- 
55 trol programs corresponding to the barcode 62 con- 
sists of four control commands which are sequentially 
executed, and its first command is a playback com- 
mand for the starting frame a to the ending frame 

8 



15 



EP 0 359 541 B1 



16 



a+1 00. the second control command is for the starting 
frame a+300 to the ending frame a+400. the third 
command is for the starting frame a+500 to the end- 
ing frame a+600, and the fourth command is a com- 
mand for the starting frame a+700 to the ending 
frame a+800. 

After the first control command is executed at 
first, the control unit 5 instructs the playback unit 2 to 
playback the part from the starting frame a to the end- 
ing a+1 00. The playback unit 2 starts playback of opt- 
ical-disk 1 from the frame number a according to the 
control information, and the playback signal derived 
from the playback unit 2 is transformed into the audio 
and video infonnations which are output externally 
through processing output unit 6. As the playback unit 
2 monitors the frame number of playback signal, the 
playback is terminated when the frame number 
a+lOO is detected. 

The control unit 5 recognized the ending of play- 
back by receiving a status information, executes the 
second control command. That is, it instructs the 
playback unit 2 to playback the part from the starting 
frame a+300 to the ending frame a+400, thus the 
playback unit 2 starts playback from the frame num- 
ber a+300 and ends the playback at the ending frame 
a+400. Likewise, the third command and the fourth 
command are executed. 

At the ending of the fourth control comnnand exe- 
cution, the playback apparatus is brought into a 
pause condition for preparing for another barcode in- 
put by the user. The above described operations of 
control unit 5 are better understoocl by a flowchart of 
control unit 5 shown in Fig. 8. 

According to the al>ove described emt>odiment, 
any person who prepared the disk-software can de- 
fine a barcode system by which the operation of it can 
be specified, and by interpreting the read barcodes 
by the barcode reading unit 7 by using said software 
particular control programs recorded in the optical- 
disk 1. the operations depending on indivkjual disk 
becomes executable. Furthenmore, since plural con- 
trol comniands can be allocated for one barcode, 
complicated and various operations of apparatus can 
be realized very easily without requiring increased 
barcode informations such as the employments of 
elongated barcode or the reading of plural barcodes. 

Further, even if a wrong combination of conr>- 
pound memory medium consisting of barcode nnem- 
ory medium 8 and optical-disk 1 is attempted, so far 
as a correlattonship is found between the barcode of 
barcode memory medium 8 and the control program 
recorded in the optical-disk 1. the playback apparatus 
suspends the operation of playback unit 2. and mean- 
ingless play-back for the user can k>e prevented. The 
second embodiment of optical-disk playback appara- 
tus, method of optical-disk playback, and its com- 
bined memory medium of this invention are explained 
in the following referring the accompanied drawings. 



This is an embodiment wherein the succeeding oper- 
ation codes for read are interpreted by the control pro- 
grams recorded in the optical-disk, once a specific 
escape code is read. 
5 Since the block diagram of this optical-disk play- 

back apparatus, and the optical-disk frame, sub-code 
frame, control program contained in the optical-disk, 
and control program for the pack, compound com- 
mand, control command and barcode module are 
10 identical with those of the first embodiment, the ex- 
planations for these are omitted here. 

Fig. 6C shows a page spread of animal encyclo- 
pedia which is a barcode memory medium of this em- 
bodiment. Fig. 6D is a diagram of program information 
1$ constitution recorded on the optical-disk 1 together 
with these frame numbers. The barcode mennory nr»e- 
dium 8 is an animal encyclopedia here, and Fig. 6C 
shows a page containing the informations related to 
the elephants. 71 and 72 are barcodes, and the op- 
20 oration code A is recorded in the barcode 71 . and the 
escape code is recorded at the location of character 
number shown in Fig. 7A. and the disk ID code and 
operation code B are recorded thereafter. 

The disk ID codes, as shown by the first emtx>di- 
25 ment. are unique numbers employed to specify the 
correlationship between the barcode memory me- 
dium 8 and optical-disk 1. The escape codes are the 
playback apparatus proper codes independent of opt- 
ical-disk to be played back, and are common codes 
30 between different optical-disk playback apparatus, 
such those simple commands of playback, playback 
ending, pause, search, multi-speed playback, etc 
which should have been prepared by the playback ap- 
paratus itself. The escape code is utilized to switch 
35 the control programs which is to correlate the input 
operation code to the operation of apparatus be- 
tween the plural control programs recorded in the opt- 
ical-disk 1 and the apparatus proper control program 
independent of the content of optical-disk. 
40 That is, the interpretation is normally conducted 

by using the apparatus proper control programs inde- 
pendent of the content of optical-disk to be repro- 
duced, but, once the escape code is detected, the op- 
eration code recorded in the same barcode for the es- 
45 cape code, switches the retrieval of corresponding 
control programs to the control programs recorded in 
the optical-disk. 

There are two types of operation codes, i.e. the 
operation codes A and B. The operatton code A is a 
50 code to be interpreted by an apparatus proper control 
program independent of predetermined optical-disk 
contents to specify an apparatus operation. The op- 
eration code A is comprised of a control code to define 
the playback operation, etc.. and a frame code at- 
55 tached to said control code. In a case of control code 
without requiring the frame code, "no operation" 
which specifies nothing to be done is recorded in 
place of said frame code. 



9 



17 



EP 0 359 541 Bi 



18 



The operation code B is a code to specify a par- 
ticular control program out of plural control programs 
recorded in the optical-disk 1 . 71 is a barcode to spec- 
ify the playback of "outline of elephant", and 72 is a 
barcode to instruct the playback of "short highlight" 
wherein the outline of elephant is reproduced in a per- 
iod much shorter than that for the barcode 71. 

The frame numbers of each program informa- 
tions to be played back by barcodes 71 and 72 on the 
optical-disk 1 are shown in Fig. 6D. thus the contents 
of "outline of elephant" corresponding to the barcode 
71 are recorded in the area from frame number a to 
a+900. The contents of "short highlight" correspond- 
ing to the barcode 72 consists of the parts included 
in the program information of "outline of elephant", 
and these are recorded in three parts with frame nunr>- 
bers of a to a+200, a+300 to a+600. and a+700 to 
a+SOO. 

The control program selected by the operation 
code is defined as follows as for the examples of "out- 
line of elephanr and "short highlight". The operation 
code A represented by the barcode 71 consists of a 
control code to specify the playback operation and 
two frame codes having frame numtjers a and a+900. 
Moreover, since an escape code is recorded at the 
first positfon of the barcode 72. the following opera- 
tion code B is selected out of the control programs re- 
corded in the optical-disk. The operation code B is de- 
fined to as a compound command consisting of three 
control commands for playbacks of the frame num- ■■ 
bers a to a+200. a+300 to a+600. and a+700 to a+800 
anrK)ng corresponding control conrVmands. 

When an optical-disk of this embodiment is 
played back in a conventional optical-disk playback 
apparatus of which operations corresponding to each 
of barcodes are f ixed, the "outline of elephant" can be 
reproduced since its operation code is the one de- 
fined within the predetermined control progranrw 
proper to the playback apparatus and independent of 
the content of the optical-disk. 

Moreover, "outline of elephant" can be naturally 
played back when playback is conducted by using an 
optical-disk playback apparatus of this embodiment, 
and if the playback of "short highlight" is instructed by 
the barcode 71. the control program is switched to 
playback "short highlight" by means of said escape 
code. As described above, by recording the escape 
code, the interchangeabllity between the combined 
memory medium of the second embodiment and the 
conventional optical-disk playback apparatus can be 
accomplished. 

The formats of disk ID code and operatton code 
to be recorded as the barcodes are explained by re- 
ferring Fig. 7A. 

The barcodes conforming the standard of UPC 
codes are used in this case. This barcode of this env 
bodiment consists of 12 characters like to UPC stan- 
dard code. Fig. 7Ais a schematic diagram of data re- 



corded as a barcode wherein the first character 
shows the character number. In this emt)odiment. the 
escape code to select the control program is recorded 
on its character number position. 

5 When the first character is an escape code, the 

characters from the second to sbrth are utilized as the 
disk ID code, the characters from the seventh to elev- 
enth are utilized as the operation code B. and the 
twelfth character is utilized as a check digit 

10 When the first character is not an escape code, 

the characters from the second to eleventh are util- 
ized as the operation code A (not shown), and the 
twelfth character Is utilized as a check digit 

The disk ID code is a unique number determined 

IS by the types of disk-software such as the aninrial, hu- 
man body, and plant encyclopedia, and Is to prevent 
erratic operations when an umatched combination of 
barcode memory medium 8 and optical-disk 1 took 
place. 

20 The operation code A is a code to be interpreted 

by an optical-disk playback apparatus proper prede- 
termined control program independent of the content 
of optical-disk- The operation code B is a code re- 
quired to select a desired program among plural con- 
25 trol programs recorded in the optical-disk 1. The 
check digit is used for the error detection at the read- 
ing of biarcodes. 

The details and operations of the elements con- 
stituting an optical-disk playback apparatus are ex- 
^ 30 plained in the next referring Figs. 1, 2. and 9. Fig. 1 is 
a schematic diagram showing the functions of opti- 
cal-disk playback apparatus. Fig. 2 shows a more de- 
tail of Fig. 1 , and Fig. 9 is a flow-chart showing the op- 
erations of control unit 5 of this emt)odiment Since 
35 the constituting elements of each unit, and the oper- 
ations of these except those of control unit 5 are iden- 
tical with those of first embodiment, these are omitted 
here. 

The explanations on the operations of control unit 

40 5 of this embodiment are as follows. When an optical- 
disk 1 is set in the playback apparatus, the micropro- 
cessor 232 outputs a control information to start the 
playback from the lead-in part 31 through the I/O buf- 
fer 231 for the playback unit 2. 

45 When the plural control programs extracted by 

the extract unit 3 are input to the control unit 5 from 
the data-decoder 21 , the microprocessor 232 sends 
out control programs to the memory unit 4 through the 
buffer 229 and internal bus d30. 

so Meanwhile, when the barcode is read at the bar- 

code read unit 7. the microprocessor 232 reads out 
the character number, operation code, and disk ID 
code stored in the register 237 of barcode read unit 7 
through the input buffer 230, and since these codes 

55 are BCD codes, the microprocessor 232 converts 
these codes into binary numbers of 16 bits. 

The microprocessor 232, then judges if the con- 
verted character numbers indicates the escape code 
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or not, and if it is not the escape code, the reference 
to the control progranns proper to the optical-disk 
playback apparatus stored in ROM 228 is made, and 
the comnriand corresponding to the operation code 
succeeding to said control program is executed. 

If the character numt>er is an escape code, a com- 
parison between the disk ID code and disk ID code 
stored in the memory unit 4 is conducted, and if these 
are different, the microprocessor 232 cancels the in- 
put made by the barcode. If these are coincided, cor- 
responding control programs are selected out of the 
plural control programs stored in the memory unit 4. 
and the compound command defined by said control 
programs is executed, or the plural control commands 
constituting the compound command are sequential- 
ly executed. 

In a more concrete expression, the control infor- 
mation d32 is given to the playback unit 2 through the 
i/O buffer 231, and for the processing output unit 6. 
the control signals d23. d24, and d25 which instruct 
ON/OFF to each switch block through the output latch 
233 are given. 

The above described operations of control unit 5 
in the optical-disk playback apparatus of this embodi- 
ment is shown by the flowchart of control unit 5 shown 
in Fig. 9. 

According to this embodiment, by using the es- 
cape code, a barcode operable by the apparatus 
proper control program independent of the optical- 
disk content and predetermined by the optical-disk 
playback apparatus itself and a barcode operable by 
the control program recorded in the optical-disk can 
be simultaneously recorded on a single barcode 
memory medium 8, and by this, the combined mem- 
ory medium of this eml>odiment can be played back 
by the conventional optical-disk playback apparatus 
of which operations corresponding to the barcodes 
are fixed within the apparatus, attaining the inter- 
changeability of optical-disk. 

In addition to the above, the explained optical- 
disk 1 was LV disk of CAV system in both the first and 
second embodiments, but the scope of this invention 
is not limited by the type of optical-disks so far as 
these are capable to record the audio, video, or both 
of them. For example, this is applicable to CD on 
which only digital audio data is recorded, compact vid- 
eo-disk (CD-V, hereafter) which is capable to record 
the digital audk) data and analog video data, LV of 
CLV system, and the write-once disk (W/O, here- 
after). 

Since the recording is made at a constant speed 
for the LVs of CD-V or CLV systems, a frame memory 
which could be incorporated in the processing output 
unit 6 is necessary for reproducing still pictures. 
Whereas the control programs are stored in this play- 
back apparatus of this embodiment preceding the 
playback of the program part 32 when an optical-disk 
is set in the apparatus, the storing of control programs 



preceding the playback of program part 32 is not es- 
sential, and an alternative is that the playback of the 
part wherein the control program is recorded may be 
executed whenever a barcode is input in this case. 

5 Moreover, whereas the lead-in part 31 is as- 

signed as a physical locatton on which the control pro- 
grams are recorded on the optical-disk In this embodi- 
ment, the physical location of control programs is not 
limited to this locatfon, and. for example, it can be re- 

10 corded on the lead-out part 33 or the program part 22. 

Furthermore, as the control programs are record- 
ed as a sub-channel data of digital audio signal in this 
embodiment, the recording signals are not limited to 
the above, and for example, the lower bit of digital au- 

15 die data can be substituted by the control programs, 
or it can be recorded as a Manchester code during a 
period of vertical blanking period of analog video sig- 
nals. 

Although the usages of compound memory me- 

20 dium as an animal encyclopedia are shown in this env 
bodiment, usages are not limited within this applica- 
tion, but it is applicable to other encyclopedia such as 
for the plants, merchandise catalogs, teaching mate- 
rials, entertainment materials, and various other pur- 

25 posed. 

An example of teaching materials, language 
learning can be nr^de highly effective by utilizing CD 
and barcode system. That is. a foreign language such 
as French or German sentences and corresponding 

30 barcodes are printed and recorded on a barcode 
memory medium 8 and CD respectively, and the de- 
sired audio informations recorded on said CD can be 
easily retrieved by a user by simply tracing a corre- 
sponding barcode printed on said barcode menriory 

35 medium by a barcode read unit 7. 

Although only the printed t>arcode patterns con- 
sisting only black and white module are shown in this 
embodiment, the type of barcode is not limited within 
this, but a barcode pattern printed by an ink legible 

40 only by infrared ray can be also used. Since the bar- 
code is invisible by naked eyes, it can be highly effec- 
tively to construct a textbook layout, and it can be 
used for preparing attractive memory medium 8. 



45 



50 



55 



Claims 



A system comprising an optical disk playback ap- 
paratus, an optteal disk (1) on which information 
is recorded, and a bar code memory medium (8) 
on which are provided bar codes (61. 62, 71. 72) 
and printed infonmation, said playback apparatus 
including: 

playback means (2) for playing back infor- 
mation recorded on sakj disk (1); 

extracting means (3) for extracting said re- 
corded information derived from the playback 
means; 
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processing means (6) to process the ex- 
tracted information; 

bar code reading means (7) for reading 
said bar codes (61 , 62, 71 , 72); 

control means (5) for controlling the play- s 
back means (2) according to the read bar codes, 
characterised In that 

control programs are recorded on the disk 

(1) and said extracting means (3) are adapted to 
initially extract and store said control programs in io 
a memory means (4); sad control programs each 
including an operatk)n comnr^and or a sequence 

of operation commands for the playback means 

(2) ; and that 

said bar codes (61 . 62, 71 . 73) correspond is 
with the respective control programs; and said 
control means (5) are adapted to extract the cor- 
responding control program from said memory 
means (4) when the selected bar code (61 , 62. 
71 . 72) is read by the bar reading means (7), and 20 
causing the playback means (2) to operate in ac- 
cordance with the extracted program. 

2. A method of reproducing information from an opt- 
ical disk, the method including the steps of: 25 

playing back information recorded on the 
disk, on playback means, 

extracting said recorded information de- 
rived from playing back the disk, 

processing the extracted information, 30 

selecting and reading a bar code, the bar 
code being provided, together with printed infor- 
mation, on a bar code memory medium, and 

controlling the playback means, according 
to the read bar code. 35 
the method t>eing characterised by 

recording control programs on the disk, 
said control programs each including an opera- 
tion command or a sequence of operation com- 
mands for the playback means, and 40 

extracting the control programs from the 
disk, the extracting step being carried out by ini- 
tially extracting and storing the control progranns; 

the selected bar code corresponding with 
the respective control program so that the re- 4S 
spective stored control program is extracted to 
control the playback means when the selected 
bar code is read. 

3. A combination of an optical disk (1) and a bar so 
code memory medium (8), said disk (1) having in- 
formation recorded thereon, said bar code mem- 
ory medium (8) having printed information and 
bar codes (61, 62, 71, 72) said bar codes 
(61.62.71.72) being provided for controlling the 55 
operation of playback means (2) in optical disk 
playback apparatus, 
characterised in that 



control programs are recorded on the disk 
(1) which each include an operation conrvnand or 
a sequence of operation commands for the play- 
back means (2); and that 

said bar codes (61 . 62. 71 , 72) conrespond 
with the respective control programs, the control 
programs and bar codes (61,62.71.72) l>eing 
adapted to cause the control programs to be ini- 
tially extracted by and stored in said'playback 
means (2) and to cause the playback means (2) 
to operate in accordance with the stored control 
program corresponding with a selected bar code 
(61) when the selected bar code (61) is read, 
whereby the information reproduced relates to 
the selected bar code and the corresponding 
printed information. 



Patentanspruche 

1. System, umfassend ein Wiedergabegerfitfur op- 
tischePlatten. eineoptische Platte(l), auf derln- 
formationen aufgezeichnet sind. und ein Strich- 
code-Speichenmedium (8). auf dem Strichcodes 
(61 . 62. 71 , 72) und gedruckte I nformationen vor- 
gesehen sind, wobei das WiedergabegerSt bein- 
haltet 

eine Wiedergat>eeinrichtung (2) zur Wiedergabe 
von auf der Platte (1) aufgezeichneten I nforma- 
tionen; 

eine Abfrageeinrichtung (3) zur Abf rage der auf- 
gezeichneten 1 nformationen. die von der Wieder- 
gabeeinrichtung ubernommen werden; 
eine Verarbeitungseinrichtung (6) zur Verarbei- 
tung der at)gefragten Infonmationen; 
eine Strichcode-Leseeinrichtung (7) zum Lesen 
der Strichcodes (61 , 62, 71 , 72); 
eine Steuereinrichtung (5) zur Steuerung der 
Wiedergabeeinrichtung (2) gem§a den gelese- 
nen Strtehcodes; 
dadurch gekennzeichnet, 
datl auf der Platte (1) Steuerprogrammme aufge- 
zeichnet sind und die Abfrageeinrichtung (3) so 
eingerichtet ist. daS sie zunachst die Steuerpro- 
grammeabfragtund In einerSpelchereinrichtung 
(4) speichert; wobei jedes der Steuerprogramme 
einen Operationsbefehl oder eine Sequenz von 
Operationsbefehlen fur die Wiedergabeeinrich- 
tung (2) t>einhaltet; und daft 
die Strichcodes (61. 62. 71. 72) den jeweiligen 
Steuerprogrammen entsprechen; und die Steuer- 
einrichtung (5) so eingerichtet ist, da& sie das 
entsprechende Steuerprogramm aus der Spei- 
chereinrichtung (4) abfragt, wenn der ausge- 
wfihlte Strichcode (61, 62. 71. 72) durch die 
Strichleseeinrichtung (7) gelesen wird, und die 
Wiedergabeeinrichtung (2) veranlasst, in Ober- 
einstimmung mtt dem abgef ragten Programm zu 
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operieren. 

2. Verfahren zur Wiedergabe von Infomnationen 
von einer optischen Platte, wobei das Verfahren 
die Schritte beinhaltet s 
Wiedergeben von auf der Platte aufgezeichneten 
informationen in einer Wiedergabeeinrichtung, 
Abfragen der aufgezeichneten Informationen, 
die aus der Wiedergabe der Platte Qbernommen 
wurden, 

Verarbeiten der abgefragten Informationen. 
Auswdhlen und Lesen eines Strichcodes. wobei 
der Strichoode zusanrtmen mit gedruckten Infor- 
mationen auf einem Strichcodespeichermedium 
vorgesehen ist, und is 
Steuern der Wiedergabeeinrichtung gemfifi dem 
gelesenen Strichcode, 

wobei das Verfahren gekennzeichnet ist durch 
das Aufzeichnen von Steuerprogrammen auf der 
Platte, wobei jedes der Steuerprogramme einen 20 
Operationsbefehl oder eine Sequenz von Opera- 
tionsbefehlen fur die Wiedergabeeinrichtung be- 
inhaltet. und 

Abfragen der Steuerprogramme von der Platte, 
wobei der Abfrageschritt durch an^ngliches Ab- 25 
fragen und Speichern der Steuerprogramme 
ausgefuhrtwird; 

wobei der ausgewShlte Strichcode dem jeweili- 
gen Steuerprogranrun entspricht, so daB das je- 
weilige gespeicherte Steuerprogramm abgefragt 30 
wird, um die Wiedergabeeinrichtung zu steuern, 
wenn der ausgewahlte Strichcode gelesen wird. 

3. Kombination einer optischen Platte (1 ) und eines 

Strichcodespeichermediums (8). wobei auf der 35 
Platte (1) Informationen aufgezeichnet sind. das 
Strichcodespeichermedium (8) gedruckte Infor- 
mationen und Strichcodes (61, 62. 71. 72) auf- 
weist. wobei die Strichcodes (61. 62, 71. 72) zur 
Steuerung der Operation der Wiedergabeeinrich- 40 
tung (2) in dem WiedergabegerSt fur optische 
Platten vorgesehen sind, 
dadurch gekennzeichnet, 
da& auf der Platte (1) Steuerprogramme aufge- 
zeichnet sind. die Jewells einen Operationsbefehl 45 
Oder eine Sequenz von Operationsbefehlen fur 
die Wiedergabeeinrichtung (2) umfassen; und 
da& 

die Strichcodes (61, 62. 71, 72) den jeweiligen 
Steuerprogrammen entsprechen, wobei die so 
Steuerprogramme und Strichcodes (61. 62, 71. 
72) so eingerichtet sind, da& sie das an^ngliche 
Abfragen der Steuerprogramme durch die und 
das Speichern in der Wiedergabeeinrichtung (2) 
veranlassen. und da& sie die Operation der Wie- 55 
dergabeeinrichtung (2) in Ubereinstimmung mit 
dem gespeicherten Steuerprogramm. das einem 
ausgewahlten Strichcode (61) entspricht, veran- 

13 



lassen, wenn der ausgewahlte Strichcode (61) 
gelesen wird, wodurch die wiedergegeliene Infor- 
mation sich auf den ausgewShlten Strichcode 
und die entsprechende gedruckte Information 
bezieht 



Revendications 

1. Syst^me comportant un dispositif de lecture de 
disque optique, un disque optique (1) surlequel 
sont enregistr^es des infomnations. et un support 
(8) de memorisation de codes barres sur lequel 
sont agenc6s des codes barres (61. 62. 71, 72) 
etdes informations imprimSes, ledit dispositif de 
lecture comportant 

- des moyens de reproduction (2) pour re- 
produire les informations enregistr§es sur ledit 
disque (1); 

des moyens d*extraction (3) pour extraire 
lesdites Informations enregistrSes provenantdes 
moyens de reproduction; 

des moyens de trattement (6) pour trailer 
les informations extraites; 

des moyens (7) de lecture de codes barres 
pour lire lesdits codes barres (61 , 62, 71. 72); 

des moyens de commande (5) pour 
commander les moyens de reproduction (2) en 
fonction des codes barres lus. 
caract6rise en ce que 
des programmes de commande sontenre- 
gistr^s sur le disque (1) et lesdits moyens d'ex- 
traction (3) sont adapt6s pour d'abord extraire et 
stocker lesdits programmes de comnnande dans 
des moyens (4) formant m6moire; lesdits pro- 
grammes de commande comportant chacun une 
commande d'actronnement ou une sequence de 
command es d*actionnement des moyens de re- 
production (2); et en ce que 

lesdits codes barres (61, 62. 71. 72) 
correspondent aux programmes de commande 
respectifs; et lesdits moyens de commande (5) 
sont adaptSs pour extraire desdits moyens (4) 
formant m6moire le programme de commande 
conrespondant lorsque le code barre choisi (61, 
62, 71 . 72) est lu par les moyens (7) de lecture de 
codes barres, et amener les moyens de reproduc- 
tion (2) d agir en fonction du programme extrait 

2. Proc6d6 pour reproduire des informations prove- 
nant d*un disque optique, le proc6d6 comportant 
les Stapes conststant k: 

reproduire les informations enregistrSes 
sur le disque, sur des moyens de reproduction, 

extraire lesdites infonnnations enregis- 
trSes dSrivdes de la reproduction du disque. 

traiter les informations extraites. 

choisir et lire un code barres, le code 
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barres 6tant fourni, associ6 k des informations 
imprim6es, sur un support de m6monsation de 
codes barres, et 

commander les moyens de reproduction, 
en fonction du code barres lu, 5 

le proc6d6 6tant caractdrisd en ce qui! 
consiste d 

enregtstrer des programmes de comman- 
de sur le disque, lesdits programmes de 
commande comportant chacun une commande io 
d'actionnement ou une sequence de commandes 
d*actionnement des moyens de lecture, et 

extraire les programmes de commande k 
partir du disque, T^tape d' extraction 6tant effec- 
tu6e d'abord en extrayant et en m6nrK)risant les is 
programmes de commande; 

le code barres choisi correspondant au 
programme de conrmiande respectif. de sorte que 
le programme de commande m§moris6 respectif 
soit extrait pour commander les moyens de repro- 20 
duction lorsque le code barres choisi est lu. 

Combinaison constitute d'un disque optique (1) 
et d'un support (8) de m6morisation de codes 
barres. ledit disque (1) comportant des informa- 25 
tions enregistr6es sur celui-ci, ledit support (8) de 
memorisation de codes barres comportant des 
informations imprim6es et des codes barres (61 . 
62, 71. 72). lesdits codes barres (61. 62. 71. 72) 
6tant fournis pour commander -I'actionnement 30 
des moyens de reproduction (2) du dispositif de 
lecture de disque optique, 

caractSnsSe en ce que 
les programmes de commande sont enre- 
gistr6s sur le disque (1), lesquels comportent 35 
chacun une commande d'actionnement ou une 
s6quence de commandes d'actionnement des 
moyens de reproduction (2); et en ce que 

lesdits codes barres (61, 62, 71. 72) 
correspondent aux programmes de commande 40 
respectifs, les programmes de commande et les 
codes barres (61. 62, 71, 72) 6tant adapt6s pour 
amenerles programmes de commande k d*abord 
6tre extraits par lesdits moyens de reproduction 
(2) et k 6tre m6moris6s dans ceux-ci et pour ame- 45 
ner les moyens de reproduction (2) k agir en fonc- 
tion du programme de commande m6moris6 
correspondant k un code barres (61) choisi lors- 
qu'est lu le code ban-es (61) choisi. de sorte que 
les informations reproduites correspondent au 50 
code barres choisi etaux informations imprim6es 
corresponda ntes. 
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